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Public Water-Supply In Massachusetts, 1986

by Lisa Bratton

ABSTRACT

Massachusetts had approximately 280 public water-
supply systems that include 900 wells and 200 surface-
water intakes in 26 river basins. The systems
withdrew an average of 812 million gallons per day
during 1986; about 185 million gallons per day from
ground water and 627 million gallons per day from
surface water. Data on withdrawal-site locations,
withdrawal amounts, interbasin transfers and popu-
lations served by public water-supply were collected
and placed into the Site-Specific Water-Use Database
System (SSWUDS). Withdrawal locations were trans-
ferred to a geographic-information system and plotted
within each river basin. A data-base-management
software package organized SSWUDS data into tables
and calculated the withdrawal amounts and popula-
tion served for each public water-supply system and
basin.

The five river basins out of 26 basins with systems
withdrawing the most surface water were the Chicopee
(204.21 million gallons per day), the Nashua (135.00
million gallons per day), the Westfield (51.40 million
gallons per day), the Merrimack (46.79 million gallons
per day), and the Taunton (34.44 million gallons per
day). Metropolitan areas accounted for the large sur-
face-water withdrawals: Boston and communities on
the Massachusetts Water Resource Authority (MWRA)
system (Chicopee and the Nashua River basins);
Springfield (Westfield River basin); Lowell (Merri-
mack River basin); and New Bedford (Taunton River
basin). The withdrawals of the MWRA system far
exceeded that of any other public water-supply system
in the State. Most of the surface-water withdrawals

from the Chicopee, Nashua and Taunton River basins
were transferred out of the basin.

The five river basins with systems withdrawing the
most ground water were the Cape Cod (19.15 million
gallons per day), the Boston Harbor (18.96 million
gallons per day), the Concord (18.79 million gallons
per day), the Taunton (18.55 million gallons per day)
and the Charles (15.94 million gallons per day). Un-
like surface water, large ground-water withdrawals
were in suburban areas such as Cape Cod. Ground-
water withdrawals from Boston Harbor River basin
were significant despite the fact that the MWRA, serv-
ing most of metropolitan Boston, used large amounts
of surface water, but imported the water from outside
the basin.

The five river basins with public water-supply systems
withdrawing the most water were the Chicopee (208.16
million gallons per day), the Nashua (141.53 million
gallons per day), the Westfield (56.52 million gallons
per day), the Merrimack (55.76 million gallons per
day) and the Taunton (52.99 million gallons per day).

The five river basins with the largest estimated popu-
lations served by surface water were the Nashua
(2,106,800), the Chicopee (2,021,900), the Merrimack
(347,700), the Westfield (308,500) and the Blackstone
(213,800). The five river basins with the largest esti-
mated populations served by ground water were the
Cape Cod (383,200), Boston Harbor (186,700), the
Charles (150, 250), the South Coastal (139,500), and
the Taunton (119,000). The five river basins with the
largest estimated populations served by public water-
supply were the Nashua (2,217,700), the Chicopee
(2,060,000), the Cape Cod (435,200), the Merrimack



(413,900), and the Taunton (356,900) River basins.
The largest estimated populations served by ground
water are suburban and the largest populations served
by surface water are metropolitan.

INTRODUCTION

Increased water demand has put stress on water
resources in Massachusetts. Boston and vicinity, in
particular, has recently experienced growth in popu-
lation, and industry. As a result of the strong demand
for water, State and Federal agencies must regulate
and manage water use. In order to accomplish this
tasks, these agencies need easily accessible water-use
information, such as withdrawal, use, diversion, and
return-flow data. Two State agencies regulate and
manage water resources in Massachusetts. The De-
partment of Environmental Management is a plan-
ning agency responsible for effective and
environmentally sound use of water in the 28 State-
designated planning river basins and 10 subbasins
(fig. 1). The Department of Environmental Protection
(formerly the Department of Environmental Quality
Engineering (DEQE)) is a regulatory agency respon-
sible for enforcing water-protection laws.

The Massachusetts State Legislature has passed reg-
ulations for using the State’s water resources. The
Interbasin Transfer Act (Chapter 658, Acts of 1983)
gave the Massachusetts Water Resources Commission
a mandate to review any significant transfer of water
or wastewater outside a river basin. The Commission
is a committee appointed by the governor comprised
of people from State and Federal agencies and nongov-
ernment organizations who are interested in water
resources. The Commission defines transfers and any
amount less than 1 Mgal/d can be classified as insig-
nificant. The Massachusetts Water Management Act,
passed in 1985, gave the Massachusetts Department
of Environmental Protection the responsibility for
regulating water withdrawals greater than 100,000
gal/d.

It was recognized by the Department of Environmen-
tal Management, Office of Water Resources (OWR)
(formerly the Division of Water Resources (DWR)) and
the U.S. Geological Survey that a computerized,
readily accessible data base would enhance the utility
of the water-use data. OWR and the Geological Sur-
vey entered into a cooperative agreement in which the
Geological Survey would collect and store water-use
data, focusing on water withdrawals, in the Site-Spe-

cific Water Use data base System (SSWUDS) (for-
merly State Water-Use data base System (SWUDS)).
This agreement was linked with another cooperative
agreement with the Department of Environmental
Protection, Division of Water Supply (DWS), and the
Geological Survey to field identify locations of new
public water-supply wells.

Purpose and Scope

This report presents accurate locations for both
ground-water and surface-water withdrawal sites for
public water-supply systems and documents 1986
withdrawals. In this report, ground-water with-
drawal sites are called wells, and surface-water with-
drawal sites are called surface-water intakes.
Location and description of withdrawal-sites with
withdrawal amounts are presented in tables organ-
ized by river basin. Maps, which compliment the
tables, show the position of the withdrawal sites. In
addition, estimated populations served by public
water-supply and interbasin transfers are presented.

SSWUDS was used to store descriptive information
on wells and surface-water intakes along with 1980
and 1986 withdrawal amounts. SSWUDS can trace
the movement of water from withdrawal to return-
flow. This paper focuses on withdrawal and the 1986
data.

Twenty-six of the 28 State-designated planning river
basins are presented; the Farmington River basin has
no public water-supply systems and the Massachu-
setts Coastal River basin has no land area. A few
large river basins, extending into other New England
states, have been broken down into smaller basins for
planning purposes. For example, the Connecticut
River basin, which extends into New Hampshire and
Connecticut, contains the Millers, Deerfield,
Chicopee, Westfield, Farmington, and Connecticut
planning river basins in Massachusetts. Some of the
basins, such as Cape Cod, South Coastal, North
Coastal and Islands do not have a major river system
within their boundaries. But, because the majority of
planning basins boundaries are major river basin
boundaries, the State-designated planning river ba-
sins are called river basins in the report. Four of the
river basins are broken down further and discussed as
subbasins.

The 351 towns and cities in Massachusetts are strong
political entities and most of the public water-supply
systems service a town or city. Afew exceptions exist
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where the town may have more than one public water-
supply system or two towns are joined together under
one public water-supply system. These exceptions are
identified in the text and tables. Otherwise, in this
report the town or city is synonymous with the public
water-supply system. Towns and cities will be re-
ferred to as municipalities.

The Massachusetts Water Resource Authority
(MWRA) is the largest public water-supply system in
Massachusetts and serves 43 communities including
the Boston metropolitan area. Only a limited discus-
sion of the MWRA system is presented because its
complex system is beyond the scope of this report. This
report discusses the two major MWRA sources,
Quabbin Reservoir and Wachusett Reservoir, two
interbasin transfers and the population served by the
MWRA. The report does not present water withdraw-
als by municipalities or interbasin transfers between
municipalities within the system.

Previous Investigations

Before 1985, the only information collected on water
use in Massachusetts has been for the 5-year national
reports published by the U.S. Geological Survey. This
general description of water use in the State has been
done since 1950 (MacKichan, 1951, 1957; MacKichan
and Kammerer, 1961; Murray, 1968; Murray and
Reeves, 1972, 1977; Solley and others, 1983; Solley
and others, 1988). However, within the last five years
several other reports have been done on water use in
Massachusetts. OWR published a report on the aver-
age daily demand for public water-supply systems
from 1980 through 1984 (Massachusetts Department
of Environmental Management, 1985) and alsohas an
unpublished report on agricultural water-use in Mas-
sachusetts (Massachusetts Department of Environ-
mental Management, 1984). The Survey published a
brief discussion of historical water-use in Massachu-
setts describing the commercial, industrial and agri-
cultural water-use categories the State. This was part
of the 1987 National Water Summary report (Simcox
and others, 1989).

In addition, the Massachusetts Department of Envi-
ronmental Management has recently started writing
a series of reports to provide technical support for
long-range water-resource planning for the 28 river
basins in the Commonwealth. Volume I reportsin the
series presents an inventory and analysis of water-use
data for each river basin as the first step in the
planning process. The reports include data on the

river basin’s current and projected water demand,
water-supply sites, and short-and long-term demo-
graphic profiles for communities in the basin. Volume
I reports have been completed for the Blackstone
River basin (Massachusetts Department of Environ-
mental Management, 1985), the Charles River basin
(Massachusetts Department of Environmental Man-
agement, 1988), the Concord River basin (Massachu-
setts Department of Environmental Management,
1989), the Hudson River basin (Massachusetts De-
partment of Environmental Management, 1989), the
Ipswich River basin (Massachusetts Department of
Environmental Management, 1987) the Nashua River
basin (Massachusetts Department of Environmental
Management, 1987), and the Taunton River basin
(Massachusetts Department of Environmental Man-
agement, 1989).

Volume II reports in the series present the results of
a computer analysis to determine subbasin water
yield in drought conditions. This analysis uses the
inventory data and short- and long-term water de-
mand projections. The analysis includes the OWR
recommended guidelines for the minimum
streamflow threshold to offer protection for in-stream
environmental water uses. After analysis, a basin
water budget can be prepared to estimate the volume
of water available under both average precipitation
and drought conditions. Volume II reports have been
completed for the Ipswich River basin (Massachusetts
Department of Environmental Management, 1987).

The third and last volume in this series will focus on
developing water supply alternatives, primarily for
communities which are projected to have difficulty
meeting water demands. Volume III includes the
Ipswich River basin (Massachusetts Department of
Environmental Management, 1989).
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METHODS OF STUDY

Review of Available Data

The U.S. Geological Survey maintains data in several
computerized water resources data bases. One data
base is the Ground-Water data base which is part of
the Geological Survey National Water Information
System (NWIS). It contains physical, hydrological,
and geological data on wells, but also includes test
holes, springs, tunnels, drains, ponds, other excava-
tions and outcrops. In addition, specialized wells,
such as well groups and collection wells, are in the
data base (Baker and Foulk, 1975). This data base
lists 650 public water-supply wells for the State of
Massachusetts.

Another data base developed by the Geological Survey
to store water-use information on a site-specific basis
is SSWUDS (Site-Specific Water-Use Data System).
SSWUDS contains descriptive information on public
water-supply systems, measurement points such as
wells, and annual and(or) monthly water withdrawal
data. Users are grouped by water-use categories, such
as public water, domestic, agricultural, commercial,
or types of power generation. Sites are either catego-
rized as ground water, surface water, or transfer
water, Ground-water sites include wells, well fields,
and springs. Surface-water sites include reservoirs,
rivers, brooks, streams, ponds, lakes, and quarries
(Mathey, 1990). SSWUDS currently has approxi-
mately 280 public water-supply systems that include
900 ground-water withdrawal sites and 200 surface-
water withdrawal sites in Massachusetts.

The OWR and DWS maintain paper files with infor-
mation on public water-supply systems. The OWR
has files with questionnaires containing information
on withdrawal sites (ground water and surface water),
average daily demand, maximum daily demand,
transfer of water, conservation measures, and pro-
jected use and populations. The DWS has paper files
with withdrawal site descriptions, monthly withdraw-
als and populations served by public water-supply.

Description and Entry of Data

Prior to this project, information on about one-third of
the public water-supply wells was entered in
SSWUDS along with combinations of withdrawal data
from 1980, 1981 or 1983. Thus, it was necessary to
enter descriptive and location information for two-
thirds of the public water-supply wells and all of the
surface-water intakes. Latitude and longitude for
each well were confirmed through the Survey’s GWSI
data base when possible. If no cross-reference could
be made, U.S. Geological Survey paper files on the
municipalities were consulted. Public suppliers were
contacted by telephone for a description of surface-
water intakes. This information was plotted by hand
on a Geological Survey quadrangle map and the lati-
tude and longitude determined. Descriptive and loca-
tion information from OWR, DWS, and public
suppliers was added to SSWUDS and existing data in
SSWUDS modified as necessary.

Withdrawal data for 1986 were collected and entered
into SSWUDS. For the 1986 withdrawal data, most
public water suppliers provided information by with-
drawal site. For those suppliers who did not break
down their withdrawal information the total with-
drawal amount was divided by the number of sites.
Withdrawal amounts have been converted to million
gallons per day (Mgal/d) because the units for
amounts varied among the suppliers.

In addition to data on withdrawal sites, information
for better cross-referencing between Federal and
State agencies was entered into SSWUDS. The U.S.
Geological Survey 15-digit identification number for
wells was used when possible and the GWSI data base
number, which identifies the municipality where a
well was located, were both incorporated into
SSWUDS. Also, the 8-digit State number assigned to
public water-supply systems was entered into
SSWUDS. The database was also modified to include
the State-designated planning river basin numbers.

Quality control for the data entered into SSWUDS
was of concern. A field within the SSWUDS data base
was set aside to indicate whether the location of with-
drawal sites had been field verified by Geological
Survey personnel. Wells were either designated as
field checked (YES) or unchecked (NO). All surface-
water intakes were designated as unchecked, because
locations were determined through a telephone sur-
vey. Withdrawal data were also given a quality con-
trol indicator by noting whether the number obtained
from DWS was metered (M) or estimated (E).



LOCATION AND DESCRIPTION OF
WITHDRAWAL SITES WITH 1986
WITHDRAWAL AMOUNTS

This section presents the public water-supply data in
the SSWUDS data base by river basin shown in figure
1. A general description of each river basin’s physi-
ography and the number of municipalities in each
river basin is presented (A. Simcox, written commu-
nication, 1989). More detailed information on each
river basin is available in the selected references at
the end of the report. Interbasin transfers, as docu-
mented by the U.S. Army Corps of Engineers (1988),
are also presented.

The data from SSWUDS are presented by table and
map. A data-base-management software package,
INFOI, has been used to organize SSWUDS data by
river basin, municipality and public water-supply sys-
tem. Withdrawal amounts have been calculated
through INFO for each public water-supply system
and for the river basin. The river basin maps for the
report have been generated using a geographic-infor-
mation system (GIS). The latitude and longitude for
withdrawal sites have been transferred from INFO to
GIS and the withdrawal sites plotted with the river
basin and municipal boundaries.

Hudson River basin

The Hudson River basin (fig. 1) drains 164 miZ and
covers all or part of 12 municipalities. The basin
includes the three subbasins of the Hoosic,
Kinderhook in New York State, and Bashbish. The
Hoosic River subbasin is the only subbasin with public
water-supply systems. Five municipalities in the sub-
basin have public water-supply systems; Cheshire has
two systems (table 1). Thirteen wells and 10 surface-
water intakes are in the Hoosic River subbasin (fig. 2).
Approximately 4.77 Mgal/d (82 percent) of the total
water used in the basin came from surface water
during 1986 (table 32).

Housatonic River Basin

The Housatonic River basin (fig. 1) drains 500 miZ and
contains all or part of 25 municipalities. The basin
has thirteen municipalities on public water-supply
systems; Stockbridge has two systems (table 2).
Seven wells and eighteen surface-water intakes are in
the river basin (fig. 3). Surface water accounted for
about 16.25 Mgal/d (97 percent) of the water used for
public water-supply during 1986 (table 32).

Deerfield River Basin

The Deerfield River basin (fig. 1) drains 347 miZ and
includes part of all of 20 municipalities. The basin has
six municipalities on public water-supply systems
(table 3) with a total of 11 wells and three surface-
water intakes (fig. 4). Approximately 0.28 Mgal/d (53
percent) of the water for public water-supply came
from ground water in 1986 (table 32). The Deerfield
Fire District also is served by a well in the Connecticut
River basin (fig. 6 and table 5).

Westfield River Basin

The Westfield River basin (fig. 1) drains 516 miZ and
includes all or part of 29 municipalities. The basin
has ten municipalities on public water-supply systems
(table 4) with a total of 16 wells and ten surface-water
intakes (fig. 5). About 51.4 Mgal/d (91 percent) of
withdrawals are provided by surface water during
1986 (table 32). Holyoke is served by a reservoir in
the Connecticut River basin (fig. 6 and table 5) and
Springfield is served by a reservoir in the Chicopee
River basin (fig. 8 and table 7). Springfield and Hol-
yoke transferred water from the Westfield to the Con-
necticut River basin in 1986 (U.S. Army Corps of
Engineers, 1988).

1 Use of trade names in this paper is for identification purposes only and does not constitute endorsement by

the U.S. Geological Survey.
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Figure 3.--Location of public water-supply withdrawal sites in the Housatonic River basin.
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Figure 5.--Location of public water-supply withdrawal sites in the Westfield River basin.
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